PCT 



WORLD INTELLECTUAL PROPERTY ORGANTZA' 

International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
A61M 16/06, A61B 9/00, 18/08 



Al 



(11) International Publication Number: WO 00/57942 

(43) International Publication Date: 5 October 2000 (05.10.00) 



(21) International Application Number: PCT/AU00/00260 

(22) International Filing Date: 29 March 2000 (29.03.00) 



(30) Priority Data: 
PP 9499 



29 March 1999 (29.03.99) 



AU 



(71) Applicant (for all designated States except US): RES MED 

LIMITED [AU/AU]; 97 Waterloo Road, North Ryde, NSW 
2113 (AU). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): GUNARATNAM, Michael, 
Kassipillai [AU/AU]; 3 Keiley Street, Marsfield, NSW 2122 
(AU). 

(74) Agent: SPRUSON & FERGUSON; G.P.O. Box 3898, Sydney, 
NSW 2001 (AU). 



(81) Designated States: AE, AG, AL t AM, AT, AU, AZ, BA, BB, 
BG f BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LIC, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, 
GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: FOREHEAD SUPPORT FOR A FACIAL MASK 




(57) Abstract 

A forehead support (10) for a respiratory mask (14). The forehead support (10) includes a pair of arms (22). The arms (22) are each 
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FOREHEAD SUPPORT FOR A FACIAL MASK 

FIELD OF THE INVENTION 

The present invention relates to a forehead support for a facial mask used to 
supply breathable gas to a wearer's airways. 

The invention has been developed primarily for use in supporting a nasal mask 
used in Continuous Positive Airway Pressure (CPAP) treatment of, for example, 
Obstructive Sleep Apnea (OSA) and other ventilatory assistance treatments such as Non- 
Invasive Positive Pressure Ventilation (NIPPV) and will be described hereinafter with 
reference to this application. However, it will be appreciated that the invention is not 
limited to these particular uses and is also suitable for use with, for example, full-face (ie. 
nose and mouth) masks. 
BACKGROUND TO THE INVENTION 

CPAP treatment is a common emeliorative treatment for breathing disorders 
including OSA. CPAP treatment, as described in US Patent No. 4,944,310, provides 
pressurised air or other breathable gas to the entrance of a patient's airways at a pressure 
elevated above atmospheric pressure, typically in the range 4-20cm H 2 0. 

It is also known for the level of treatment pressure to vary during a period of 
treatment in accordance with patient need, that form of CPAP being known as 
automatically adjusting nasal CPAP treatment, as described in US Patent No. 5,245,995. 

NIPPV is another form of treatment for breathing disorders which can involve a 
relatively higher pressure of gas being provided in the patient mask during the inspiratory 
phase of respiration and a relatively lower pressure or atmospheric pressure being 
provided in the patient mask during the expiratory phase of respiration. 

In other NIPPV modes the pressure can be made to vary in a complex manner 
throughout the respiratory cycle. For example, the pressure at the mask during inspiration 
or expiration can be varied through the period of treatment. 

Typically, the ventilatory assistance for CPAP or NIPPV treatment is delivered 
to the patient by way of a nasal mask. Alternatively, a mouth mask or full face mask or 
nasal prongs can be used. In this specification any reference to a mask is to be 
understood as incorporating a reference to a nasal mask, mouth mask, full face mask or 
nasal prongs. 

In this specification any reference to CPAP treatment is to be understood as 
embracing all of the above described forms of ventilatory treatment or assistance. 
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A CPAP apparatus broadly comprises a flow generator constituted by a 
continuous source of air or other breathable gas such as a hospital piped supply or a 
blower. In the latter case, an electric motor drives the blower and is typically controlled 
by a servo-controller under the control of a microcontroller unit. In either case, the gas 
supply is connected to a conduit or tube which in turn is connected to a patient nasal or 
full-face mask which incorporates, or has in close proximity, an exhaust to atmosphere for 
venting exhaled gases. Examples of prior art nasal masks are shown in U.S. Patent Nos. 
4,782,832 and 5,243,971. 

The supply conduit delivers gas into a chamber formed by walls of the mask. 
The mask is normally secured to the wearer's head by straps. The straps are adjusted to 
pull the mask against the face with sufficient force to achieve a gas tight seal between the 
mask and the wearer's face. 

A problem that arises with the use of the existing masks is that in order for the 
straps to be tight, the mask is compressed against the wearer's face and may push unduly 
hard on the wearer's nose. Additionally, the mask may move around the wearer's face. 
Thus, there has been hitherto provided a forehead support, which provides a support 
mechanism between the mask and the forehead. This forehead support prevents both the 
mask from pushing too strongly against the wearer's nose and/or facial region as well as 
minimising movement of the mask with the addition of a contact point between the mask 
and the wearer's head thereby reducing uncomfortable pressure points. Additionally, the 
forehead support can be arranged to prevent the gas supply conduit from contacting the 
wearer's forehead or face. 

Forehead supports with a single cushion and a single contact point or the 
forehead are known. 

The applicant's U.S. Patent Application Serial No. 09/008,708 relates to a 
substantially rigid one-piece forehead support having a pair of forehead cushions mounted 
at each outer end of the support. This forehead support is connected to the top of a facial 
mask and includes an adjustable mechanism to allow the spacing between the top of the 
facial mask and the forehead support to be altered between predetermined positions to 
thereby alter the angle of the mask relative to the wearer's head to suit the wearer's facial 
topography. 

It is an object of the present invention to provide an alternate form of forehead 

support. 
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SUMMARY OF THE INVENTION 

Accordingly, in a first aspect, the present invention provides a forehead support 
for a respiratory mask, said forehead support including a pair of arms, wherein: the arms 
are each adapted to locate a forehead cushion; the arms are adapted to pivot relative to 
each other; and the arms are selectively lockable at two or more angular positions relative 
to each other. 

In a second aspect, the present invention provides a respiratory mask assembly 
compnsing a respiratory mask and a forehead support, said forehead support including a 
pair of arms, wherein: the arms are each adapted to locate a forehead cushion; the arms 
are adapted to pivot relative to each other; and the arms are selectively lockable at two or 
more angular positions relative to each other. 

As the angle between the arms adjacent to wearer's forehead is decreased or 
increased the distance between the forehead and the extension of the respiratory mask is 
increased or decreased respectively, thereby altering the angle of the respiratory mask 
relative to the wearer's face. 

The arms are preferably also adapted to each pivot relative to the respiratory 

mask. 

Preferably, each of the arms include a cylindrical recess adapted to pivotally 
receive a cylindrical boss provided on the respiratory mask. 

The respiratory mask preferably includes an extension adjacent and above, in 
use, the wearer's nose on which the cylindrical boss is provided. 

Desirably, one of the arms includes a tongue adapted to be received in one of at 
least two grooves provided on the other of the arms so as to lock the arms at one of two or 
more predetermined said angular positions. 

The tongue is preferably provided on a flexible member which is adapted to 
permit the tongue be moved out of engagement with the grooves by manual manipulation 
of the member. 

The forehead cushions are desirably located on the outer ends of the arms. 

The arms preferably also include means to connect a head strap thereto. 

The respiratory mask preferably also includes means to connect a head strap 

thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention will now be described, by way of 
examples only, with reference to the accompanying drawings in which: 
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Fig. 1 is a front perspective view of a first embodiment of a forehead support 
according to the invention connected to a nasal mask; 

Fig. 2 is an underside view of the forehead support shown in Fig. 1 with the 
tongue of one arm free of engagement with the grooves of the other arm; 

Fig. 3 is an underside view of the forehead support shown in Fig. 1 with the 
tongue and groove engaged at the first of four positions; 

Fig. 4 is an underside view of the forehead support shown in Fig. 1 with the 
tongue and groove engaged in the second of four positions; 

Fig. 5 is an underside view of the forehead support shown in Fig. 1 with the 
tongue and groove engaged at the third of four positions; 

Fig. 6 is an underside view of the forehead support shown in Fig. 1 with the 
tongue and groove engaged at the fourth of four positions; 

Fig. 7 is an underside view of a second embodiment of the forehead support 
according to the invention with the tongue of one arm free of engagement with the 
grooves of the other arm; 

Fig. 8 is an underside view of the forehead support shown in Fig. 7 with the 
tongue and groove engaged at the first of four positions; 

Fig. 9 is an underside view of the forehead support shown in Fig. 7 with the 
tongue and groove engaged at the second of four positions; 

Fig. 10 is an underside view of the forehead support shown in Fig. 7 with the 
tongue and groove engaged at the third of four positions; 

Fig. 1 1 is an underside view of the forehead support shown in Fig. 7 with the 
tongue and groove engaged at the fourth of four positions; 

Fig. 12 is an upper perspective view of the forehead support shown in Fig. 7; and 

Fig. 13 is an lower perspective view of the forehead support shown in Fig. 7. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figs. 1 to 6 show a first embodiment of a forehead support 10 according to the 
present invention. As shown in Fig. 1, the forehead support 10 is adapted for connection 
to an extension 12 of a facial respiratory mask 14 used to supply breathable gas to a 
wearer's airways. The mask 14 includes an angled connector 16 which has a distal end 
18 for connection to a gas supply conduit (not shown), and a proximal end 19 for 
connection to the mask 14. The connector 16 communicates the supplied gas from the 
gas supply conduit to the interior of the mask 14. 

The extension 12 is positioned on top of the nasal mask 14 generally adjacent 
and above the wearer's nose. It will be appreciated that this is just one example of a 
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facial mask that could be supported by the forehead support 10. For example, the 
forehead support also finds application in supporting full-face (ie. nose and mouth) 
masks. 

Forehead supports according to the invention can also be used with facial masks 
in which the gas supply connector 16 is incorporated into the mask in the general position 
of the extension 12. In this type of mask, the supplied gas flows through or past the 
forehead support 12. 

The mask 14 includes a pair of slotted connectors 20 to which are respectively 
connected ends of a lower head strap (not shown) for securing the nasal mask to the 
wearer's head. 

The forehead support 10 includes a pair of arms 22 pivotally mounted to each 
other adjacent the extension 12. Each of the arms 22 includes a slotted connector 23 to 
which ends of an upper head strap 25 are respectively connected (see Figs. 3 to 6). 

The arms 22 each include a cylindrical recess 24 which receives a cylindrical 
boss 26 provided on the extension 12. As best shown in Figs. 2 to 6, the cylindrical 
recess 24 and boss 26 allow the arms 22 to pivot relative to each other, and the extension 
12 (and thus the mask 14), about axis 28. These figures also show the forehead support 
cushions 30 that are mounted at the ends of each of the arms 22. Examples of cushions 
30 include solid foam sponges, silicone, stuffed pads, dual durometer foams, single pads 
or multiple pads joined together. The cushions 30 can be integrally moulded with the 
arms 22 or attached thereto by clips or adhesives or the like. 

Also as shown in Figs. 2 to 6, the right hand side arm 22 (shown on the left hand 
side as Figs. 2 to 6 are underside views) includes a flexible member 32 which has a 
tongue 34 on its distal end. The member 32 has a first part 36 and a second part 38 which 
are bridged by a brace 40. The left hand side arm includes a generally arcuate shaped 
boss 41 having four grooves 42. It will be appreciated that four grooves is merely 
preferable and that only two or more grooves are required. It will also be appreciated that 
the flexible member 32 can be on the left hand side arm 22 and the boss 41 can be on the 
right hand side arm 22. 

The arms are constructed from a plastics material, such as polycarbonate, which 
allows the member 32, when pressed in the general direction of arrow 43, to be flexed 
relative to the arm 22 upon which it is mounted to release the tongue 34 from engagement 
from one of the grooves 42 to allow angular adjustment between the arms 22. Releasing 
the member 32 biases the tongue 34 towards the grooves 42. When the tongue 34 and 
one of the grooves 42 are aligned, as is shown in Figs. 3 to 6, the tongue 34 engages one 
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of the grooves 42. When the tongue 34 is engaged with one of the grooves, the arms 22 
are locked against pivotal movement therebetween at a predetermined angle. 

The tongue 34 has a radiused leading corner 35 and a similar radius is provided 
on the corresponding comer 37 of each of the grooves. The leading corner 35 and 
corresponding corners 37 can also be angled. When the amis 22 are pushed towards each 
other in a direction reducing the angle therebetween, the comer 35 causes the tongue 34 
to ride up out of engagement with the slot and fall into engagement with the next slot. 
This allows the angle between the arms 22 to be quickly adjusted in a ratchet type 
fashion. 

Figs. 3 to 6 respectively show the tongue 34 engaged in the first, second, third 
and fourth of the four grooves 42. These figures also show a forehead represented by line 
44. The distance between the front of the forehead 44 and the axis 28 is indicated by the 
distance A. Figs. 3 to 6 show that the distance A increases or decreases as the angle 
between the arms 22 adjacent the forehead 44 is decreased or increased respectively. 

The extension 12 of the nasal mask 14 is connected to the forehead support 10 
generally in the region of the axis 28. Consequently, as the arms are pivoted towards 
each other the distance A is increased. This suits wearers with relatively high nasal 
regions and relatively low foreheads. Conversely, as the arms 22 are pivoted away from 
each other the distance A is decreased. This suits wearers with relatively low nasal 
regions and relatively high foreheads. 

In this way the forehead support 10 advantageously allows the mask 14 to be 
positioned to comfortably suit the particular topography of the wearer's face by adjusting 
the angle of tilt of the mask 14 relative to the wearer's face. As examples, the position of 
arms 22 in Fig. 3 would be more suitable for use with a wearer having a protruding or 
bulbous forehead whilst the position of the arms 22 in Fig. 6 would be more suitable for 
use with a wearer having a shallow forehead or protruding cheeks or nose. 

The curved shape of the cushions 30 allows them to effectively "roll" over the 
wearer's forehead during angular adjustment of the amis 22. 

Further, as the arms 22 can also pivot relative to the mask 14, then the forehead 
support 10 is also able to better fit wearers whose foreheads are not symmetrical about the 
front-to-rear centreline of their head. 

Further, the forehead support advantageously allows the angle between the arms 
to be adjusted using only one hand. The ease of adjustment of the arms also makes the 
forehead support particularly suitable for use by sick, weak or one-armed wearers. 
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Figs. 7 to 13 shown a second embodiment of a fo rchead support 50 
the pmsen, invention. Like reference numaak , 0 ^ ^ d ^ 

embodtment will be nsed to indieate like features in the second embodiment. 

He forehead support 50 is similar to .he forehead snpport 10 shown in Figs 1 to 
6 except the flexible member 32 is mounted to the right hand a™ 22 and has a cantilever 
configuration. To increase resilience, the member 32 is ben, back on itself i„ to a U- 
shaped configuration to recently bias i, against the boss 41 provided on the .eft arm 22 
The member 32 also includes a protruding portion 54 which, when pressed in the general 
dtrecuon of arrow 56, causes the tongue 34 to move out of engagement vrith one of the 
grooves 42 to allow angular adjustment between the arms 22. RCeasing the member 32 
buses the tongue 34 towards the grooves 42. Engagement between the tongue 34 am, one 
of the grooves 42 occurs when they are aligned. 

Although the invention has been described with reference to a specific example 
tt will be appreciated by those skilled in the art mat the invention may be embodied in 
many other forms. 

As an example, the forehead support can include means to recently bias the 
arms relative to one another such that they increase or decrease their angle relative lo one 
another when the tongue is disengaged from one of the slots. Also, in the embodiments 
descnbed above the angle between the arms can be changed independently of the angle 
between the mask and the arms. However, in an alternative embodiment, me arms can be 
adapted to simuitaneoualy change their relative angle, thereby maintaining a symmetrical 
posttton relative to the mask. Further, the tongue and grooves of the second embodiment 
can have the radiused comers of the first embodiment. 
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CLAIMS: 

1. A forehead support for a respiratory mask, said forehead support 
including a pair of aims, wherein: the arms are each adapted to locate a forehead cushion; 
the arms are adapted to pivot relative to each other; and the arms are selectively lockable 
at two or more angular positions relative to each other. 

2. The forehead support as claimed in claim 1, wherein the arms are also 
adapted to each pivot relative to the respiratory mask. 

3. The forehead support as claimed in claim 1 or 2, wherein each of the 
arms include a cylindrical recess adapted to pivotally receive a cylindrical boss provided 
on the respiratory mask. 

4. The forehead support as claimed in any one of the preceding claims, 
wherein one of the arms includes a tongue adapted to be received in one of at least two 
grooves provided on the other of the arms so as to lock the arms at one of two or more 
predetermined said angular positions. 

5. The forehead support as claimed in claim 4, wherein the tongue is 
provided on a flexible member which is adapted to permit the tongue be moved out of 
engagement with the grooves by manual manipulation of the member. 

6. The forehead support as claimed in any one of the preceding claims, 
wherein the forehead cushions are located on the outer ends of the arms. 

7. The forehead support as claimed in any one of the preceding claims, 
wherein the arms also include means to connect a head strap thereto. 

8. A respiratory mask assembly comprising a respiratory mask and a 
forehead support, said forehead support including a pair of arms, wherein: the arms are 
each adapted to locate a forehead cushion; the arms are adapted to pivot relative to each 
other; and the arms are selectively lockable at two or more predetermined angular 
positions relative to each other. 

9. The respiratory mask assembly as claimed in claim 8, wherein the arms 
are also adapted to each pivot relative to the respiratory mask. 

10. The respiratory mask assembly as claimed in claim 8 or 9, wherein each 
of the arms include a cylindrical recess adapted to pivotally receive a cylindrical boss 
provided on the respiratory mask. 

11- The respiratory mask assembly as claimed in claim 10, wherein the 
respiratory mask includes an extension adjacent and above, in use, the wearer's nose on 
which the cylindrical boss is provided. 
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1 2. The respiratory mask assembly as claimed in any one of claims 8 to 1 1 , 
wherein the one of the arms includes a tongue adapted to be received in one of at least 
two grooves provided on the other of the arms so as to lock the arms at one of two or 
more predetermined said angular positions. 

13. The respiratory mask assembly as claimed in claim 12, wherein the 
tongue is provided on a flexible member which is adapted to permit the tongue be moved 
out of engagement with the grooves by manual manipulation of the member. 

14. The respiratory mask assembly as claimed in any one of claims 8 to 13, 
wherein the forehead cushions are located on the outer ends of the arms. 

15. The respiratory mask assembly as claimed in any one of claims 8 to 14, 
wherein the arms also include means to connect a head strap thereto. 

16. The respiratory mask assembly as claimed in any one of claims 8 to 15, 
wherein the respiratory mask includes means to connect a head strap thereto. 




FIG. 3 
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